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upon the results to be selected. No one who has not had 
experience of this kind of work can appreciate the labour 
involved ; it is comparatively easy when the abstractor 
can confine himself to his own line of study, but when 
he has to get up fresh subje:ts for the purpose, the diffi¬ 
culty is enormously increased, It would be manifestly 
unfair to criticise a work of this kind on account of its 
deficiencies, or even its errors. Any competent mathe¬ 
matician who carries out such an undertaking is entitled 
to the thanks of his fellows for whatever he puts before 
them ; and when he does his work well, as Mr. Hagen 
has done, he may be heartily congratulated upon a real 
service rendered to mathematical science. 

The difficulty of dealing with the ever-increasing 
volume of journal literature is one which is common to 
all the sciences, but it is perhaps felt most acutely in 
mathematics, where the lines of research are so 
very numerous, and the workers in each are but few. 
The want of treatises has to some extent been supplied 
by the republication in a collected form of the scattered 
papers of many eminent mathematicians. The value 
of these complete editions cannot be exaggerated ; but 
they necessarily aggravate the tendency to accumulate 
all discoveries upon the greatest names, and throw still 
further into the background the productions of the less 
distinguished writers. The paramount merit of classified 
indexes and books of an encyclopaedic character is that 
they treat all papers with the same impartiality ; and 
probably there are no works which do more for the 
advance of science than those which, like the present, 
have for their sole object to make available for general 
use the stores of more or less inaccessible knowledge 
which have been laboriously acquired and put on record. 
Perhaps, too, when Mr. Hagen has mapped out the whole 
territory of mathematics, there may be found some who 
will be willing to fill in certain regions on a larger scale 
than so comprehensive a plan has permitted to him. 

A few words should be added with respect to the book 
itself. It is beautifully printed, the pages are large and 
handsome, and it is well indexed. The formula are so 
numerous, and the text is so conveniently divided into 
short and clear paragraphs, that the language will pre¬ 
sent no obstacle to anyone possessing the least acquaint¬ 
ance with German. It is intended that the complete 
work shall consist of four volumes, the second relating 
to geometry. If carried out in its entirety with the same 
care that has been bestowed upon the first volume, the 
whole tvork will form a splendid contribution to the 
history and progress of mathematics. 

J. W. L. Glaisher, 


M 1 CR O- CHEM IS TR Y. 

A Manual of Micro-chemical Analysis, By Prof. H. 
Behrens. With an introductory chapter by Prof. John 
W, Judd. (London: Macmillan and Co., 1894.) 

HE necessity of supplementing the microscopical 
examination of rocks and minerals by chemical 
tests led Dr. Boricky in 1877 to devise his method of 
micro-chemical analysis. He decomposed extremely 
minute particles of the substance to be examined on a 
glass slide, protected by a coating of Canada balsam, and 
NO. 1284. VOL. 50] 


examined the fiuosilicates formed by the aid of the 
microscope. Since his time Prof. Streng, Dr. Haushofer, 
the author of the present manual, and others have devoted 
themselves to improving and extending micro-chemical 
methods. Although originally introduced for the purpose 
of enabling chemical tests to be applied to extremely 
small particles, it has been found that these methods have 
another and perhaps equally important claim to recogni¬ 
tion. They often shorten the time required for a quali¬ 
tative chemical examination. Thus Prof. Behrens tells 
us that a solution containing calcium, magnesium, zinc, 
manganese, cobalt, and nickel has been examined in 
forty minutes ; and one containing silver, mercury, lead, 
bismuth, tin, antimony, and arsenic in an hour. 

Up to the present time no general work on micro¬ 
chemical analysis has appeared in the English language, 
so that the manual before us fills a definite gap in our 
scientific literature. It is divided into three parts. The 
first treats of the general method and of the reactions at 
present employed in the identification of the different 
elements ; the second, of the application of the method to 
the analytical examination of mixed compounds. 

The apparatus required is of the simplest character. A 
microscope with magnifying powers of 50 and 200, a few 
microscopic slides, some capillary tubes, one or two plati¬ 
num spoons, some platinum wire and foil, a burner giving a 
flame 5 mm. high, and a box of reagents, are almost all that 
is absolutely necessary. An idea of the scale on which the 
operations are conducted may be obtained from the fact 
that, in establishing the limits of the applicability of the 
several tests, the author worked with drops having a volume 
of one cubic millimeter. The conditions which determine 
the suitability of any particular reaction for micro-chemical 
work are obviously very different from those which 
govern ordinary qualitative analysis. It is much more 
important that the compounds formed should be easily 
recognisable, than that complete precipitation should be 
effected. The compounds by which elements are recog¬ 
nised under the microscope are therefore, as a rule, those 
which possess an appreciable though not very great 
solubility; for such compounds most readily form well 
characterised crystals. 

It is in the selection of suitable reactions that Prof. 
Behrens has done so much to facilitate the application 
of micro-chemical methods. In describing these re¬ 
actions he gives in each case the limit of sensibility in 
micro-milligrams, the precautions necessary to secure 
the result, and the circumstances under which the par¬ 
ticular reaction is applicable. The work is illustrated 
with numerous figures representing the compounds re¬ 
lied upon for diagnostic purposes ; but, as the author 
points out, the only way of acquiring facility in the iden¬ 
tification of these compounds, as well as confidence in 
the method, is to go through the reactions and observe 
the results under the microscope. 

The second part of the work treats of a systematic 
scheme of examination, and of the micro-chemical 
analysis of water, ores, rocks, alloys, and some combina¬ 
tions of rare elements. It must be admitted that it is at 
present quite impossible to formulate any general scheme 
at all comparable with those in use in ordinary analysis ; 
and the chemist, unacquainted with what has been done 
by the aid of micro-chemical methods, would undoubtedly 
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carry away a very unfavourable impression of them if he 
confined his attention to this part of the book. The fol¬ 
lowing portions, which treat of the application of the 
method to ores, alloys, rocks, &c., are much more satis¬ 
factory, and contain information of great value to the 
metallurgist, petrologist, and others. 

After all, micro-chemical analysis is only in its infancy, 
and, as the author points out, the present work will 
doubtless prove to be a mere outline compared with the 
manuals which will be published twenty years hence, 
“ when the advantages of micro-chemical analysis will be 
understood everywhere, when its appliances will be fully 
developed, when difficulties have been surmounted, and 
obscurities have been cleared up.” Meanwhile it is to 
be hoped that the publication of this small but ex¬ 
tremely valuable little volume will have the effect of 
largely increasing the number of those who use micro¬ 
chemical methods in this country. 


OUR BOOK SHELF. 

Practical Botany for Beginners. By F, O. Bower. 

(Macmillan and Co., 1894..) 

Prof. Bower’s well-known “Practical Botany” has 
won for itself universal recognition as forming an indis¬ 
pensable adjunct to the botanical laboratory. But with 
its increasing popularity the size and scope of the 
volume also advanced, and at the present time, though 
it is invaluable to the student with sufficient time at his 
command, it is somewhat bulky for the large class of 
persons who, from various circumstances, require a 
more elementary acquaintance with the types they 
investigate. 

It is for these that the “Practical Botany for Be¬ 
ginners” has been designed, and it will certainly prove of 
great service. Although the book is of smaller dimen¬ 
sions than the larger work just referred to, it is still con¬ 
ducted on the same lines. The text, so far as it goes, is 
for the most part similar, and the reduction in size is pro¬ 
vided for by the use of smaller type, and by the omission 
of many subsidiary descriptions which had been intro¬ 
duced for purposes of comparison. 

Like all good introductory books, it assumes no 
previous knowledge in the department to which it re¬ 
lates, and thus the student is enabled to begin really at 
the beginning. It will, however, be his own fault if he is 
not in possession of a very creditable amount of sound 
knowledge by the time he has worked through the 
volume. For those who are unable to go through the 
more extended course, a better book than the present 
one could not be recommended. 

Simple Experiments for Science Teaching. By John A. 

Bower. (London: Society for Promoting Christian 

Knowledge, 1894.) 

Teachers of science in elementary schools now live in 
halcyon days. Time was when books containing courses 
of experiments suitable for teaching the young idea the 
science of common things were hard to find, and they who 
desired to impart such instruction had to prepare their 
own sequence of lessons. But the examinations of the 
Science and Art Department and similar bodies have 
changed all that. There are now numerous primers for 
all branches of elementary science, some good, many 
indifferent, and a few bad. Teachers are no longer under 
the necessity of exercising the faculty of originality in 
devising experiments for class demonstration, for the 
work is done for them, and frequently done well, by the 
much-maligned text-book writer. Possibly the mental 
atrophy thus brought about is not desirable, but there is 
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little doubt that the teaching has been benefited. Few of 
the courses of elementary science in our schools and 
colleges were truly scientific in character, and it is chiefly 
the text-book that has improved the old state of things 
by giving law and order to the chaos of experiments. 

Mr. Bower’s book deserves classification with those that 
help on the work of science. It consists of two hundred 
experiments fully'illustrating the elementary “Physics 
and Chemistry” division in the code for evening con¬ 
tinuation schools. The experiments are well graded, 
they are simple, they illustrate phenomena of every-day 
life,and most of them can be performed with thehomeliest 
things. The pupil who sees the experiments will learn 
much ; he who does them will obtain an excellent founda¬ 
tion in physical science. The book is nicely printed and 
sufficiently' illustrated, and would be a very acceptable 
present for a boy fond of finding out some of the ways of 
nature. 


LETTERS TO THE EDITOR. 

[The Editor dots not hold himself responsible for opinions ex¬ 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of N AT UKK. 
No notice is taken of anonymous communications .] 

The Teeth and Civilisation. 

In a letter to Nature for May 17, on “The Teeth and 
Civilisation,” the writer advances a theory to account for the 
great prevalence of decay of the teeth at the present day, and 
concludes that Dr. Wilberforce Smith’s investigations show 
that “ the ancients enjoyed a perfect set of teeth till advanced 
years, and modern savages enjoy the same blessing.” 

I have not had the opportunity of seeing Dr. Wiiberforce 
Smith’s communication, but the number of cases examined in 
this particular instance (ten Sioux Indians) would hardly be 
sufficient to draw any conclusions from ; and even in these ten 
cases all the teeth were not examined. I think, however, it 
has been sufficiently proved by several careful investigations 
that caries of the teeth is not a purely modern disease, and is 
not entirely confined to civilised races. My father, in a com¬ 
munication to the Odontoiogical Society in 1870, brought 
together the results of an inquiry extending over more than 
ten years, in which he examined over 2000 skulls, including all 
the available collections in Great Britain, and his conclusions 
as to the prevalence of dental caries differ very considerably 
from those of the writer of this letter. 

Among thirty-six skulls of ancient Egyptians he found caries 
in fifteen (41 '66 per cent.), in seventy six Anglo-Saxon skulls 
he found twelve cases (1578 per cent.), among 143 skulls of 
Romano-Britons there were 41 cases of caries (28‘67 per cent.), 
while among 44 miscellaneous skulls of ancient Britons 20'45 
per cent, showed carious teeth. Several other collections gave 
similar results. 

Again, with regard to savage races—among the Tasmanians 
27'7 per cent, of caries was found, among native Australians 
20'45 per cent., among East African skulls 24^24 per cent, and 
among those of West African natives 27 96. 

Similar results were obtained on the examination of skulls 
of many other races, but I think I have quoted figures sufficient 
to prove that caries is not confined to civilised races or to 
modern times. 

It is quite comprehensible that excessive nerve strain, 
especially by affecting vascular supply, may lead to imperfect 
nutrition during the development of the teeth, and we know 
that the diseases of early childhood have a very marked effect 
upon tooth structure, indicated by the ridged and defective 
teeth so frequently seen, and it seems quite possible that joo 
early stimulus of the brain in childhood may have a similar 
effect on forming teeth. It is very difficult, however, to under¬ 
stand how nerve strain can have any direct effect upon fully 
formed teeth, and we should, I think, look for the explanation 
of the cases referred to in some vitiated condition of the fluids 
of the mouth, caused by the depressed condition of health so 
common amongst hospital nurses. 

There is little doubt that an open-air life and healthy 
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